In India, free-ranging dogs are often considered as a menace and consequently beaten, shooed 1 0 3 away, and even killed (Paul et al., 2016) . Although they depend heavily on humans for 1 0 4 sustenance, avoidance of direct contact with unfamiliar humans is also observed in free-1 0 5 ranging dogs, but social facilitation from humans can help dogs build trust with strangers 1 0 6 (Bhattacharjee et al., 2017b). These dogs have also been shown to adjust their point- Hence, it is evident from the prior studies that these dogs have a broad behavioural repertoire 1 0 9 that allows them to behave flexibly, adjusting their responses to humans in a situation-1 1 0 specific manner. We hypothesize that groups of dogs would react to the different human 1 1 1 social cues in a similar situation-specific manner. We used published data on solitary dogs' 1 1 2 responses to human social cues from Bhattacharjee et al., 2018 for comparative analysis with 1 1 3 the group-level data We also hypothesize that groups would display less anxious behavioural 1 1 4 reactions to threatening cues as compared to solitary individuals as a result of the dilution 1 1 5 effect. Additionally, intra-group behavioural differences would be present due to variations in 1 1 6 personality traits. We expect no effect of sex as a function of inter-individual differences in 1 1 7 the reactions towards the social cues. We tested 80 adult-only groups of free-ranging dogs with a minimum group size of 3 1 2 1 (average group size: 3.53 ± 0.89). Individuals that were sighted to be either resting or moving 1 2 2 together, up to a distance of 1 meter of each other, were considered as a group. Groups were 1 3 8 their territories. Two experimenters, namely E1 and E2, were involved and consistent 1 3 9 throughout the study. Both E1 and E2 were young males, 28 years old, 160 -165 cm in (ii) Transition phase -Once the dogs were alerted, E2 left the place and stood behind the 1 4 5 camera. E2 made sure that all the members of a group were informed. E1 appeared at the 1 4 6 position where E2 was standing initially. The duration of this phase was 10 seconds. (since dogs were not on a leash). Upon standing, E1 provided any of the following social cues 1 5 0 for 30 seconds, and 20 groups were tested with each of the cues detailed below. • Friendly Cue (FC) -E1 enacted a friendly gesture by bending slightly forward, extending 1 5 2 both his arms. E1 gazed towards the dogs while providing the cue, but refrained from 1 5 3 touching (in case of approach) the dogs deliberately to avoid any potential contact bias. • Low impact threatening (LIT) -E1 raised one of his hands (counterbalanced), kept it 1 5 5 motionless and gazed at the dogs. This cue was used to emulate a low level of threat that 1 5 6 people often use to shoo away dogs. 1 5 7
• High impact threatening (HIT) -E1 used a 0.45-meter long wooden stick in his hand 1 5 8 (counterbalanced) to provide an enhanced version of the LIT cue. E1 was facing the dogs 1 5 9 while enacting the gesture (see Supplementary Movie 1). The HIT cue was considered to 1 6 0 be a more severe threat than LIT and is also a typical behaviour observed in Indian (v) Food provisioning phase (FPP) -E1 placed the food reward on the ground, 1 6 8 approximately 0.3-meter in front of him, thus at a distance of ~ 1.2 meters from the dogs. E1 1 6 9 did not make any eye contact with the dogs after placing the food reward. FPP was carried 1 7 0 out for 30 seconds or until a dog (or dogs) obtained the food, whichever was earlier. We coded the following parameters -approach and no approach (SCP and FPP), first and duration of feeding time (FPP) (see Table S1 ). A particular behavioural outcome was 1 7 5 treated as a group response when the majority of the group members exhibited it (for 1 7 6 numerical data, the average value was taken). During data analyses, we paid attention to both 1 7 7 group-level responses and intra-group behavioural differences. First, we quantified the 1 7 8 parameters mentioned above to find out free-ranging dog groups' understanding of human 1 7 9 social cues, and then we compared the group responses with solitary dogs' behavioural 1 8 0 outcomes using the earlier data. We built an index called the 'Response Index' (RI) to better 1 8 1 understand free-ranging dogs' responsiveness to human social cues when present solitarily 1 8 2 and in groups ( Table 1) . RI included the following factors -latency to approach, the position Higher RI values were considered to be indicative of dogs' 'sociability' and 'bold' repertoire. Although RI had the capacity of measuring intra-group differences, it could not 1 8 9 assess the personality traits (or temperament) due to a lack of test repeatability (in various 1 9 0 contexts) in the given experimental set-up. We used non-parametric tests throughout the analyses. Generalized linear mixed model 1 9 4 (GLMM) analysis was carried out using "lme4" package of R Studio. A naïve coder coded 1 9 5
20% of the data to check inter-rater reliability, and it was found to be very high (Approach:
Cohen's kappa = 1.00; Proximity: Cohen's kappa = 0.85; Gazing: Cohen's kappa = 0.86; 1 9 7
Latency: Cohen's kappa = 0.88). The alpha level was 0.05, but was adjusted using Bonferroni 1 9 8 correction for post-hoc comparisons, whenever required. We coded all the behaviours from Approach -In SCP, 12 groups out of 20 approached even when they received no cue (NC). Later, the number increased to 17 in the FPP, but the two response levels were not 2 0 6 significantly different (χ 2 Goodness of fit: χ 2 =0.862, df = 1, p = 0.353). Similar to NC, we 2 0 7
found the number of approaches between the two phases to be comparable for FC (no. of conditions. We found a difference between the responses in the two phases of the HIT χ 2 = 6.000, df = 1, p = 2 1 2 0.014, see Fig. 1a ).
1 3
Across conditions, we found the following results (Fig. 1a) -a higher number of groups 2 1 4 approached in the SCP of FC than both LIT (χ 2 Goodness of fit: χ 2 = 7.538, df = 1, p = 0.006) 2 1 5 and HIT (χ 2 Goodness of fit: χ 2 = 20.000, df = 1, p < 0.001) conditions. Groups were also 2 1 6
found to approach more in the SCP of the NC than the HIT condition (χ 2 Goodness of fit:
12.000, df = 1, p = 0.001). We did not find comparisons between NC -FC, NC -LIT to be 2 1 8 significant ( Table S2 ). The FPP of HIT differed from both the NC (χ 2 Goodness of fit:
5.261, df = 1, p = 0.02) and FC (χ 2 Goodness of fit: χ 2 = 7.538, df = 1, p = 0.006) conditions. HIT conditions of FPP.
2
No approach -We observed 'distant no approach' only in the LIT and HIT conditions. The 2 2 3 differences between SCP and FPP of the two conditions were significant (Contingency Table   2 2 4 χ 2 :
χ 2 = 7.804, df = 1, p = 0.005, Fig. 1b) . Both in the LIT and HIT conditions, we obtained χ 2 = 6.000, df = 1, p = 0.01). We also 2 2 7
found the across-category comparisons to be significantly different (SCPχ 2 Goodness of fit: number of 'distant no approaches' were significantly higher in HIT for both the phases 2 3 0 compared to LIT. First behaviour during social cue -All the groups reacted upon receiving the social cues. Gazing, gazing with tail wagging and scared were the specific responses that have been 2 3 3 observed across conditions. In the NC condition, we found all the groups showing gazing 2 3 4 behaviour towards E1. None of the groups showed gazing with tail wagging or scared 2 3 5 responses (Fig 2a) . Groups showed both gazing and gazing with tail wagging behaviours in 2 3 6
the FC condition at equal levels (χ 2 Goodness of fit: χ 2 = 3.200, df = 1, p = 0.07), but did not 2 3 7 display scared responses (Fig 2b) . In the LIT condition, groups showed scared responses 2 3 8 significantly more than gazing with tail wagging (χ 2 Goodness of fit: χ 2 = 6.231, df = 1, p = Fig 2c) . Gazing and gazing with tail wagging behaviours were also comparable 2 4 1 (χ 2 Goodness of fit: χ 2 = 2.778, df = 1, p = 0.09). HIT condition had a strong impact on dogs 2 4 2 as all the groups showed only scared responses (Fig 2d) . FC, as compared to the NC, LIT, and HIT conditions ( Table S2 ). We also found a 2 4 7 significantly higher duration of proximity to E1 in the NC compared to the HIT condition 2 4 8 (Table S2 ). However, we did not obtain any difference between the NC -LIT, and LIT -HIT conditions (Table S2 ).
5 0
Gazing -Generalised linear mixed model (GLMM) analysis revealed significant effects of 2 5 1 the types of cues, and SCP on the duration of gazing at E1 (Table S3 ). We also compared the
